Tel.: +86 28 87600687 and Fax: +86 28 87603142 Figure S1 shows the friction coefficient of the silicon samples with different crystal plane orientations rubbed by SiO2 tip in humid air and in water. The friction force was calibrated by a modified wedge method using a silicon grating with a wedge angle of 54°44′ (TGF11, Mikro Masch, Germay). There is almost no difference between the friction coefficient of silicon samples with different crystal plane orientations either in humid air or in water. Therefore, the anisotropic tribochemical removal of silicon was not attributed to the friction behavior. 
Effect of crystal plane orientation on the friction of Si/SiO2 pair
shows the friction coefficient of the silicon samples with different crystal plane orientations rubbed by SiO2 tip in humid air and in water. The friction force was calibrated by a modified wedge method using a silicon grating with a wedge angle of 54°44′ (TGF11, Mikro Masch, Germay). There is almost no difference between the friction coefficient of silicon samples with different crystal plane orientations either in humid air or in water. Therefore, the anisotropic tribochemical removal of silicon was not attributed to the friction behavior. Figure S3 shows the nanowear test results of Si/SiO2 pair in vacuum and water. Different from the severe material removal in humid air and water, the tribochemical wear was suppressed in vacuum and no discernible material loss was observed on three crystal planes of silicon. Only a slight protruding structure about 0.5 nm was formed in the contact area, which was resulted from the amorphization of crystal silicon 3 . In this case, mechanical wear dominated the damage on the 
Effect of crystal plane orientation on nanowear of Si/SiO2 pair in vacuum and water

XTEM analysis on cross-section of Si(100) groove rubbed by diamond tip
As a comparison, the microstructure of groove with about 10 nm in depth on Si(100) produced by diamond tip was analyzed by the XTEM. As shown in Figure S4 , a thick amorphous silicon layer with thickness of ~150 nm was observed in the HRTEM image. The thickness of the mechanically interacting layer was much larger than the depth of groove. Selected-area diffraction (SAD) pattern A indicated that an obvious amorphous silicon layer was formed under the groove. Beneath the amorphous layer a deformed zone with large-area distorted crystal matrix was displayed. Detail detection in Figure S4 (C) shows the distinct intersectional slip bands with dislocations. As the slip lines extended into the bulk which defined the characteristic V-shape of the dislocation distribution. As the same as Si(100), such slip bands in deformation zone of Si(110) surface were also parallel to the {111} planes 5 . Unlike the observation in Si(111) by Haq and Munroe, who reported that slip bands were found both on {111} and {311} planes because of the special atomic structure 6 . Meanwhile, the density of defects and distribution on Si(111) and Si(110) was significantly lower than that on Si(100) 5, 6 . 
